Background: Status of premarital sex, unintended pregnancy and associated factors among Chinese graduate students remain unclear. And unmarried graduate students' needs of family planning services seem to be ignored. In the present study, we ascertained the prevalence rate of premarital sex and unintended pregnancy, as well as estimated the possible factors associated with unintended pregnancy among unmarried Chinese graduate students, and evaluated their reproductive health needs. Methods: We obtained the representative sample of graduate students using a multistage, stratified, cluster design, and collected data using a questionnaire.
Background
Since China has been committed to the reform and opening-up policy to the world, premarital and extramarital sexual intercourse have been more common among young people in China [1] [2] [3] [4] [5] . With the growing incidence of premarital and extramarital sex in young people, unintended pregnancy and abortion have be-come seriously social and health issues in the country [6] [7] [8] . Due to China traditional idea of chastity and shortage of educational resources, Chinese young people, in contrast to their western counterparts, do not receive sufficient education of contraception, which often leads to misconceptions with reproduction and contraception [9, 10] .
China's one child policy was introduced in 1979. It has been practiced to raise living standards by controlling family size and slowing down population growth. It stipulates that a couple should have only one child [11] .
As a result, a largest National Family Planning Program in the world has been established in China, and its primary responsibility is to provide family planning services, including contraceptive education, abortion, longacting contraception (e.g. intrauterine contraceptive device (IUD), vasectomy and tubal ligation), and shortacting contraception (e.g. condom, contraceptives) [12] . But some reports showed that services of contraceptive education are still in shortage and that short-acting contraception suitable for persons who have no child are mainly aimed at married persons or at women that are going to have premarital examinations [7, 13, 14] . Therefore, many unmarried young people did not know where or how to obtain contraception 10 years ago [15] . And, as yet some unmarried youth do not know what are reliable contraception, how to access and use reliable and free contraception [16, 17] . Furthermore, lack of counseling and privacy in these services prevents many unmarried people from seeking contraception services [5] .
Up to now, China has more than 1.4 million graduate students [18] . Most graduate students are over the legal age for marriage. However, few graduates in China choose to marry their lovers during studies due to the pressure of employment and learning [19] . As a result, they have a longer period between their initiation of sexual activity and marriage than their out-of-school counterparts [19] . On the other hand, it is believed that people with higher education know more contraceptive knowledge [20] [21] [22] . Whether the delay of marriage can result in the increase of premarital sex among graduate students, whether they can prevent themselves from unintended pregnancy and abortion more effectively, and whether family planning services can meet their need remain to be clarified.
A section-crossing study was conducted on premarital sexual intercourse and unintended pregnancy among graduate students in different regions from 2007 to 2008. The goal is to ascertain the prevalence rate of premarital sex and unintended pregnancy, to assess possible risk factors of pregnancy for graduate students active in premarital sex, and to obtain background information for further family planning services and contraceptive education.
Methods

Study setting
From September 15, 2007 to January 15, 2008, a crosssectional descriptive study was conducted in 49 colleges/ universities in 7 cities of China, including 12 universities in North China (6 in Beijing and 6 in Changchun), 16 in West China (8 in Chongqing and 8 in Chengdu), 7 in East China (7 in Nanjing), 7 in South China (7 in Nanning), and 7 in Central China (7 in Wuhan).
Sampling
A multistage, stratified, cluster sampling was recruited. Firstly, purposive sampling was used to select city from North, West, East, South and Central of China, respectively. Then, stratified random sampling was used to choose college/university: (a) universities/colleges were divided into four layers (comprehensive, science and engineering, literature and history, and medical); (b) two universities/colleges were randomly sampled from each layer(all schools were selected if the number of schools of this layer less than or equal to 2). In the third stage, stratified cluster sampling was used to select class: (a) classes were divided into two layers (doctoral candidate and master candidate); (b) six classes of master candidate were randomly sampled from university/ college that only has master's degree authorization; six classes of master candidate and two classes of doctoral candidate were randomly sampled from university/ college that have both master's degree and doctoral' degree authorization); (c) all unmarried graduate students (the marriage status was recorded in school) in these chosen classes were recruited, which based on ethical guidelines.
As a result, 13,544 voluntary participants were recruited from 327 classes of 49 universities/colleges of 7 cities. Among them, 88.1% (11,936) responded validly and completely. Only those who met the description of the corresponding questions were included in analysis. The sample of graduate students active in premarital sex was composed of 1831 males and 1059 females.
Ethics issue
The topic was an observational study. The ethical issues of Informed Consent and Privacy were fully considered (all students from particular classes were informed by their instructors for the aim of the survey, and students' participation was voluntary and confidential. Each participant signed the informed consent form before the survey. The self-administered questionnaires were distributed among students in classroom with members of the research team present only at the completion of the questionnaire. All answer sheets were made anonymous and tagged by arbitrary codes). The ethics committee of Institute of Family Planning, Tongji Medical College, Huazhong University of Science and Technology reviewed, and voted to approve the study (No. 2007-012) .
Questionnaire survey and data collection
The self-completed questionnaire was designed after a thorough review of similarly published reports. Pilot tests on a group of 800 undergraduates from various grades, disciplines, both genders were randomly selected in Wuhan to determine whether the concepts and expressions used in the questionnaire could be easily comprehended. The modified questionnaire consisted of an introduction, personal basic information (gender, age, educational level, discipline and whether having a steady lover), and 48 items covering three topics: (1) awareness of contraception, pregnancy and abortion; (2) attitudes towards abortion; and (3) practices of contraception, pregnancy and abortion. The self-administered questionnaires were distributed among students in classroom then collected locus in quo in 30 minutes.
Data analysis
Questionnaire data was proofread and entered in EPIdata (version 3.02), and was analyzed using Statistical Package for Social Sciences (SPSS version 12.0). Factors associated with pregnancy among female graduate students/male students' partners were determined in univariate analyses, and were categorized and listed below:
(1) basic personal information (educational levels, disciplines, whether having a steady lover, disposable income per month and age at the first sexual intercourse); (2) awareness of contraception (whether knowing the conditions of conception, whether knowing the use of the menstrual cycle for contraception); (3) attitudes towards abortion (whether approving that abortion endangers women's physical and mental health, and future pregnancy); and (4) practices of contraception (whether using contraceptives at the first sexual intercourse, Whether use of condoms at first sexual intercourse, and frequency of use of contraception).
Variables significant in the univariate analyses (p<0.05) were then entered into a multivariate logistic regression model using forward stepwise logistic regression.
Results
Characteristics of the study participants
A total of 11,936 graduate students provided valid answer sheets that supplied details of gender, discipline, and contained responses to more than 90% of the questions. Among them, 49.4% was male; 21.9% was medical student; 12.5% was doctoral candidate; and up to 70.1% of responders reported having a steady lover. Their average disposable income per month was 727.2 Yuan; and their average age was 29.4 years ( Table 1) .
Prevalence of pregnancy and abortion
A history with unintended pregnancy was reported by 3.1% of females (17.9% (190/1059) of females active in premarital sex). Having a partner with pregnancy history was reported by 6.5% of males (20.8% (381/1831) of males active in premarital sex). A history with abortion was reported by 3.1% of females (97.9% (186/190) of pregnant females). Having a partner with abortion history was reported by 6.2% of males (96.1% (366/381) of males having partners with pregnancy history) ( Table 2) .
Characteristics of students active in premarital sex
Among the students active in premarital sex, 88.3% of males and 92.4% of females reported that they had a steady lover. 18.9% of males and 11.1% of females were less than 20 years old at their first sexual intercourse. 75.6% of males and 80.4% of females knew the conditions of conception. 59.4% of males and 75.6% of females knew the use of menstrual cycle for contraception. 79.3% of males and 85.5% of females agreed that abortion endangers women's physical and mental health. 89.8% of males and 95.1% of females agreed that abortion endangers women's future pregnancy. 36.9% of males and 30.4% of females used condoms in their first sexual intercourse. 29.9% of males and 33.8% of females always used contraception in sexual intercourses (Table 3) . 
Univariate correlation of pregnancy among sexually active students
In the univariate analyses, (1) having no steady lover (VS. yes), (2) initiating sex before 20 years old (vs. initiating after 20 years old), (3) unawareness of the conditions of conception (VS. awareness), (4) no using condoms in the first sexual intercourse (VS. using), (5) unawareness of the menstrual cycle for contraception (VS. awareness), (6) unawareness of that abortion endangers women's physical and mental health (VS. awareness), and (7) unawareness of that abortion endangers women's future pregnancy (VS. awareness) were related to unintended pregnancy among both females and males' partners. For female graduates, being doctoral candidate (VS. being master candidate), having disposable income less than 400 Yuan per month (VS. having disposable income between 400 and 900 Yuan per month), and no using contraception in their sexual intercourse (VS. always using) suggest more likelihood of reporting unintended pregnancy. Medical graduates were not less likely to have unintended pregnancy than nonmedical graduates for both genders (Table 3) .
Multivariate correlation of pregnancy among sexually active students
In the multivariate logistic regression analysis, (1) (Table 4 ).
Discussion
In China, reproductive health care is widely available through National Family Planning services. In the last three decades, China has experienced dramatically social changes associated with rapid economic growth and reform. Traditional attitudes towards unmarried cohabitation and premarital sex have also been changed quickly [9, 13, 23] . More young adults with sexual relationship are not legally married. However, social responses to these changes are slow [7] . The current Family Planning Programme still targets mainly on married couples rather than unmarried young people [24] . We found unmarried graduates' average age was 29.4. It was much higher than the legal age for marriage (≥22 for male and ≥20 for female) in China. During the long period between their initiation of sexual activity and marriage, 31.0% of male graduates and 17.5% of female graduates reported a history of premarital sexual intercourse, which was higher than those among undergraduate students (males: 15.4%~20.2%; females: 9.4%~10.6%) [2, 4, 8] and among their out-of school counterparts (males: 20.2%~21.4%; females: 7.1%~8.7%) [14, 25] . According to the data, 70.0% of males and 70.2% of females had a steady lover. We believed that the real prevalence rate of premarital sexual intercourse was much higher than reported. It seemed that unmarried graduate students also need the family planning services.
The prevalence rate of unintended pregnancy among graduate students active in premarital sex was 19.8% (571/2890). It was lower than undergraduate students (23.1%~31.5%) [8, 26, 27] and their out-of school counterparts(50%~64.2%) [14, 28] , which might indicate graduate students could prevent themselves from unintended pregnancy more effectively. But we also found nearly all pregnant graduates (96.7%, 552/571) chose abortion to end pregnancy, which was much higher than undergraduates (78.7%) [13] and their out-of school counterparts (25%) [6] . The possible reasons for this might be as fellows: (a) they had no money to feed a baby. Most of them could only get poor living allowances from schools to feed themselves (graduates' disposable income per month was 727 Yuan; Chinese Per Capita Month Disposable Income of Urban Households was 1315 Yuan and Engel's Coefficient of Urban Households was 37.9% in 2008 [29] ); (b) they had no time to feed a baby. Most of them have to spend all their time studying or looking for jobs. In contrast, their out-of-school counterparts who had premarital pregnancy chose to have prompt marriage in most cases [6] ; (c) the sexual relationship was not stable for some graduate students. From these, : incidence of pregnancy; b : crude odds ratio; c : students select all correct answers of conditions of conception but no wrong answers from list [detail of information was showed as below: What are the basic conditions for human conception? (Multiple choice) 1, healthy and active sperm can get into the vagina, and remain active force; 2, healthy and mature egg; 3, cervical mucus must be appropriate and conducive to sperm survival and penetration; 4, unobstructed reproductive tract to make the sperm and egg meeting; 5, sperm and egg must combined and formed a fertilized egg; 6, fertilized egg reach the uterine cavity timely, and the intrauterine environment is suitable for the growth and development of fertilized egg. 7, the sex intercourse between male and female. If a student chose answer 1,2,3,4,5 and 6 but no 7,.we considered it as 'knowing the conditions of conception' , otherwise 'no']; d : students select right answers of calculating periodic abstinence and select the answer of periodic abstinence being not completely safe for contraception from list.
we believed that the convenient family planning services for graduate students was in demand. We found students with a steady lover had a significantly lower rate of unintended pregnancy. It might indicate that students with a steady lover were much better in preparation for contraception. In contrast, "one-night -stand" students without a steady lover had difficulty in preparing contraception timely due to the risk of being stigmatized for their searching of contraceptive services [5] . Hence, we believed that convenient contraceptive services offer for them might effectively decrease the rate of unintended pregnancy.
Students having sex at younger ages were more likely to report a history of unintended pregnancy in both genders in our study. We presumed that two factors might be important. The first was that students who initiated sex at early age were lacking in awareness of the risks of pregnancy and utilized contraception less often than late initiators did [30] . The second was that the students with earlier initiation of sexual intercourse would be exposed to the longer periods of the risk of unintended pregnancies [24] .
Our data showed both genders that used condom in the first sex had a significantly lower rate of unintended pregnancy. It might be that those who used condoms in the first sex has increased likelihood of subsequent condom use [31] . It was regretted that the rate of condom use in the first sex was only 30.4% for females' partners and 36.9% for males. Condoms, OCs, withdrawal and periodic abstinence were considered to be the most common contraceptive methods among unmarried people [6, 8] . However, the last two methods often led to contraceptive failure [32] . We found that 29.9% of male graduates and 33.8% of female graduates always used contraception (methods were looked as effective for preventing pregnancy by responders) in their sexual intercourse. But the behavior could not effectively prevent them from unintended pregnancy. We also noticed that OR for female was <1, but OR for male was >1 of being pregnant (always use contraception that were looked as effective for preventing pregnancy by responders VS never use). We presumed that one of possible reasons was that selfreported 'use of contraception' was not necessarily reliable method. Another possible factor was that male students had more possible classify experience of unintended pregnancy to contraceptive failure instead of absence of contraception. All of these indicates that how to select and how to use contraception correctly might still confuse graduate students.
Unawareness of the conditions of conception and unawareness of that abortion endangers women's future pregnancy were related to pregnancy for both genders. It indicated that improving the awareness of reproduction and contraception might decrease the prevalence rate of unintended pregnancy among graduate students.
Our current data unexpectedly showed that medical students were not less likely to have unintended pregnancy than nonmedical students. In China, nearly all school and college do not set up reproductive and contraceptive courses. And due to the constrained Chinese traditional concept of chastity, students can not obtain correct contraceptive knowledge from society or family. We presumed that medical graduates might know more about the function and structure of the AOR, adjusted odds ratio.
reproductive system than nonmedical graduates, but still lacked the knowledge of how to prevent unintended pregnancy. Based on the multistage, stratified, cluster design, our sample came from diverse regions of China involving various disciplines and university levels. It could reduce the selection bias and nondifferential misclassification in the greatest possible way. Therefore, we believed our findings could be generalized. However, our study might have some bias: (a) for the sensitive question of premarital sex, no special technique (such as randomized responses) was used in the study, which might lead to underestimated rate of premarital sex; (b) for those male students who were reported unintended pregnancy for their partners, we could not judge whether the unintended pregnancy was caused by themselves or not, particularly for those who did not mention a steady lover; and (c) cause-effect relation could not be established and recall bias could not be avoided due to the crosssectional nature of the study.
Conclusions
The contraceptive education and family planning services supplied in China are lagging behind the current demands of graduate students; the prevalence rate of unintended pregnancy and abortion among graduate students active in premarital sex is high; and some risk of being unintended pregnancy is avoidable. Therefore, as the main contraceptive education and services provider, the family planning service system is in an urgent need to take action on how to delay the age of first sex, promote condom use at first sex, and acquire accurate contraceptive information, as well as improve skills to use reliable contraception among graduate students.
